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As mentioned previously, Croplife America has a sediment tox subteam that has been compiling registrant data on 
chronic sediment tox studies conducted under the draft EPA guidelines or guidance. These studies are: 

• Draft 850.1760 for the Chironomus dilutus chronic, 
• Draft 850.1770 for the Hyo/el/a azteca chronic 

• 850.1780 for the Leptocheirus plumulosus chron ic. No draft guideline exists for the Leptocheirus study, though a 
cross-wa lk from the EPA 600/R-01/020 manual is available. 

Some info on this analysis was reported in a poster and oral presentation at SETAC last year. Updated versions of these 
are attached. Results of these reviews indicate that survival and growth, and for midges emergence, are generally the 
most sensitive endpoints, while reproduction is rarely (20% of studies for H. azteca; never for C. di/utus) the most 
sensitive. The data for Leptocheirus are less clear as the study method and success rate has been highly variable, though 
available data indicate that survival and growth are more sensitive than repro . Extensive work has been conducted 
recently on improving the reproducibility of the Lepto chronic method in consultation with EPA Duluth, USGS Colombia 
and the Army Corps lab in Vicksburg, MS. Few studies have yet been conducted with updated methods, though initial 

. results are encouraging. 

Wou ld it be possible t o meet with EFED staff to discuss t he sediment data, the Leptocheirus method and other 
sediment tox topics? 
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Background 
On OCtoDer 26 2007. iediment tox,c:;,ty lesbng 'Mth benduc aqu1bc envenebrales 
became a eondat10n11 requ1remen1 as part of tl'lt Office of PestJOde ProQram~, 
ecol091c,I effects d11a requirement cont.11ned 1n .co CFR Part 158 Subp.u1 G Th,s 
actl'On led to e"orts 10 1mp,ove the consistency of test perfo,mance and 11r11~me 
cnrontt Me-<:yc:kl test metnocu. with benthic invertebrates A focal area of d11wut0n 
pen11n1ng to lhut eflons ,nc.h,c,ed cnbtaly ev1h.11 t.ng the relltNe uns.itMtie1 of 
required test endpoints wtth,n ltsls alld among teSIJ with different species 11 welt as 
lhe ubl1ty of specific endpoints for def,nlng blolog1ea1 threshOlds of effect usooated 
wi.th contarnnant exposure To proy,c;le c:J.anty an ltlHt purswu. 11 tS also mportant to 
consider va na bdity wiUun control ruponHs as tne vaJue ot mohtonng '°me 
endpo1n11 may be muted by reduced stat11t1UI po,wer due to higrt v1n.abll1ty (perhaps 
assoc,ated w,th n11ural b104ogieal van.abd1ty) In addtt1on 10 expk>nng relative endpoint 
sens1bv,ty, derermtning possible data redundancy 1uoo.a1ed Wit/I endpoint overlap 1s 
also CttbCal for ll"l"'Pf'OW'IQ con6d1nce !or dtf.n.ng 1fl'ecu thtesholdl bated on d\es.e 
tesl endponts and may also help manage tab0ra1ory resource, The Sediment 
Toxteology Subteam or Cropllfe Amenea has comp,1led de1a1lod data from chronic 
HJ:duntnt tox,ctty tu ts conducted based on current USEPA draft test gu1del1nts wtlh 
Ciumnomus d ,utus Hyaltll 1z1ec.a a.no Le~OChell'lls plumu~sus Tl'u1 paper 
J)(Ovldes an oveMeW of the anaty11s of conuol data lor tnese s.peca11 

Data Summary 
The uib11 betow presents the endpoints for each of in, chronic sta.-nent to.u oty tests 
evalu1ted, along Wtth the mean, standard devi.atton and coetric,en1 of vanat10n The 
gu1dehne control perlormanee cntena are also prov.cied 
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Comparison of Negative and Solvent Control 
Th.t t111 MO.ffltnt used tn each o., thes.t' a.tuc:1,es as ecthlf torm.,tate<t {pee OECO 2 II) o, nacurwl MGment To tMUl'e hOmOgfflOU'l m •ing of tnt matertal wtiotn spklng seoments, acttone t1 olteft used " • can,e,r s.oh•nt TttSt macenat 
rs drttofved in .c.tone Ind cont,,s.tentvolumes of sotven1 are nned lntOasnwlmns of11ltca land {2°10 g). arter wNth the 1cetOM tJ aJorwtd tocompletety evc1pc:Nat1 from the uno Tl'le Nnd coatedvrntn tne tes.1 meten.al rs the~ 
m•ed With lhe 1es11edlmen1 ~1te lhtt rtsultlng treatment Is often 11tened to H the 1o~•n1 con1,ot, i,o actual s.o~1n1t1 1ntr0duc«1 into tho • • PoSure matri.c and. as such, le-st org11l'IIIM$ a,e oever in conllcl wtth any solvent Tho1et0fo, 
n9011ive 100 s.oNen1 cont,ols art tunc(l,(ln11tt Identical end P,Mumably IHI Ofg1n~m perk>fmanee should bo c.ons,stenl m each 

TN, condl.rston 111uppof1.$d bf l,tudy fHub n ('W()..I.,.._ 1· Te1ta (p S O.OS) perlormtd tor each endpo1n1 ftom~ual ~ d'Oeale I.fut IMfe are onty a rew-,nsr.nc.-s anwhcti s1a,s.:.ca1oee1itneeS were Observed betwffn IOfvent 
and n,egatwe coouoa (2 2, ol al llndMdual tndpo.nt OOletvallOns foe C dltA'Us. 4 S% toe" H arttc.•. and t S'4 for l ,,.,.,,ulosus) 

The ftgu,es below p,osenl lhe mean negative (N) and sotvenl (S) conHDI d1t1 no1malize,d 10 po1centage o t the overall N <:OtlUOI me,1n for each ttndpott'II ono,ent coklfs rep,esen1 lnt\Vldu.al studln 'Nhen two-s.a~ l•Tes'b (p s O 05) 
we10 conductt<:I on th• pooled dataset, no s11os.ocal?y ia.gnifi.c:anl d1fftrenett we10 dtlec:ted toe 1.ny or the C dlutus . H oz/KB or L plumuknus el'Mipomts (P > 0 OS) These results 1lso s.trong~ 1ugge,s1 lhlt Ute oeenional stabS-t:icaJly 
s,,gntkanl difterenct betwHn negatNe and solvent controls 1n M"dMctu:al stl.des 1.1 mer~ 1n arof:aa of natural bologlc:al vanab.Uy 
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The lgures be-lOw &umnanzt en. endoc,.nll wrth gttatHI t.tlDlbeal ~ in each study Tht y-aus .nckat.s the 10 nurra, of e*Gh s.b.lcly and the o,ctes 1eprnenc encs.pomts wlhn u cn t.tucty b wn.cti NOE Ca were <Se.ftttd 
fn some cnet, • NOEC fol only one .00pc)lnt was delel'ff'lned (• g C dlt.ius ~tudy •1 ) fn Dthe1 c.asn • NOEC couts be deterrnontd ro, rrull.op4e endpo.nt1 The er.lpojnts der,vtd a1e ren~ld blHd on Hns.rtlvrty with red cucie1 
1ep,Hen11ng most HMltlve endpomts and yellow represenUng '-1s 11ns1t:ve endpomls 
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C dilltus Larval suMval and g.ro-Ml'I and emergence are the most stat,stJcalty s.en,.,we endpoints 
Reproduction (5 endpoints) and tJmo to adult <fealh (2 endpoints} were never the most sens1uve 

H aztttcll For the ma,onty of stud~s (7 of 10), 28--day sutv1v1I 1s the most stat11t1c:ally sensi tive endpoJnt 
ReptOduCbOn was most senSJtwe tn only 20% of stud·es 
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L. plwnulosus For lr\e ma,onty of studies (S of 7). suMYal and grO'Mh rAte are tne most s1at1st1Caly 1enstt1ve endpOints 
Addltt0na1 d1t1 Is required to assess rellt,ve sens1t1V1ty as 1ome stl.ld1es did not evaluate repmducoon. 

High natural vanabdlty 1s auoolled 'Mth ,ome parameters, whiCh 11 f1k.tty reflected 1n the senSttMty o f thos& en<lpo11Hs 

Pefformlt'lte 1s cons,s1ent between neg.atnt ( N) a nd sotvent c:onttOts (SJ thus the use of tNO HIS ot eon.trot repieates m.av not 
provide value to these test meu,Ods 
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Further Evaluations 
By conunu1ng to compje and anatyze data , ClAams to explote lt\e folbwlng 

Can tho Current s tudy destgn be Opllm&Ztd? 

Sllbsbcal power based on repbc.ation and van.1b111.ty 

• G11n ,n sen1,W1ty ver'luS Rl$0ut'01 e xpend1ture 

• Oo MO sets o f control treatments provtde adchtional value? 

How do US duronomd endpo.ntscompatt to those tromOECO 218 stud1.e1? 

Are there any trends Yt.tten ev1hJ1bng for lf\e most stnsrt:rve spec.iu? 
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An evaluation of the relative sensitivity of endpoints 
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OUTLINE OF PLATFORM PRESENTATION 

• Background on Croplife America sediment toxicity 
test database initiative 

• Analysis of shared Chironomus dilutus chronic data 
• Discuss relative sensitivity of endpoints 
• Review control performance 
• Examine endpoint variability 

• Potential implications for future test method guidance 

2 



CROPLIFE AMERICA INITIATIVE 
General overview 

October 2012 
Sediment toxicity testing with 
benthic invertebrates became a 
conditional FIFRA requirement 
(OPPTS 850.1760; draft) 

Compiled data from 15 chronic 
Chironomus dilutus GLP studies 

Completed analysis to examine: 
1) Relative sensitivity of endpoints 
2) Control performance 

Larval survival I :j 
Larval growth 3: 

m 
% emergence (E) 0 

EMERGENCE 
Female E (rate) -n 

Male E (rate) 0 
Cl 

Time to oviposition CJ) 
: .:.~· Eggs/ female m 

REPRODUCTION : Egg masses/female ~ Eggs/egg mass 
! :!:; :::,: 

Egg hatchability 
C 

., 
·, ,' --, 

1, ,.~ ' ~- ~ ¥ ; 
,.I,._._ .;. • . - •. - -· ...... - .. ..,; 1.~ 0 
; . Days to death (M) " z :-1 
··· Days to death (F) 



RELATIVE SENSITIVITY OF ENDPOINTS 
Which endpoints drive the NOEC? 
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More e Q Q Less 

Example: Study 1 
Larva l surviva l was the only endpoint 
that culminated in a NOEC and LOEC 

Statistically significant effects not 
noted for any other endpoint 
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RELATIVE SENSITIVITY OF ENDPOINTS 
Which endpoints drive the NOEC? 
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Rank of NOEC sensitivity 

More e 0 0 Less 

Example: Study 2 
NOEC & LOEC determined for 6 

endpoints 

Female emergence resulted in the 
lowest NOEC (most sensitive) 

Sign ificant effects on male emergence 
observed at a higher exposure level 

compared to female emergence 
(less sensit ive NOEC) 

St atistical ly significant effects for 
other endpoints observed at 

exposures above t hose that affected 
female and male emergence 5 



RELATIVE SENSITIVITY OF ENDPOINTS 
Which endpoints drive the NOEC? 
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Overall summary 
No statistica lly significant effects were 
observed at any exposure level for 3 

of the 15 studies eva luated 

Endpoints focused on larva l surviva l, 
growth, and emergence were more 

sensitive t han those focused on 
reproduction or adult surviva l 

Only the most sensitive NOEC is used 
to characterized effects 
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NEGATIVE vs "SOLVENT" CONTROL 
Negative and solvent controls are functionally identical 
Solvent control essentially a transient carrier 

Test 
substance 

+ 

1° stock 

Treatment stocks 
made from 1 ° stock 

Solvent 

These are used to Acetone allowed to 
spike silica sand 

~ 

~ 

~ 

~ 

~ 

completely evaporate, 
then sand added to 

test sediment 

Test sediments 
equilibrated before 

use in test 7 
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% of 
negative control 

Larval survival 

Larval growth 

% emergence (E) 

Female E (rate) 

Male E (rate) 

Eggs/egg mass 

Egg hatchability 
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negative control 

Larval survival 

Larval growth 

% emergence (E) 
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Coefficient of variation 

0 0 0 0 0 . . . . . 
0 ~ N W ~ U, 

Larval survival 

Larva I growth 

% emergence (E) 

Female E (rate) 

Male E (rate) 

Eggs/ female 

Egg masses/female 

Eggs/egg mass 

Egg hatchabilicy 

Days to death (F) 

Days to death (M) 

..... 
0 



Study number en 
m 

~ ~ ~ 

C/) z ~ N w .J:::i. V, CJ) -...J 00 "° O~N 

Q) ~ 
Larval survival e ee o oe 00 ...... -I -. (/) -Larval growth 0 0 e e :::::?: < () 

Q) --- -I 
% emergence (E) 0 - --- ·- ~ -< 

Female E (rate) e e (/) :::c ([) 

Male E (rate) 0 e :::s m (/) -. r-~ 

~ <:: 
([) 

([) -:::s < 
Eggs/ female -§- m 

0 -I -. 
Eggs/egg mass 

:::s 0 rn' 
Egg hatchability cc m 

z :::s 
Q C 
0 .,, 
0- 0 
([) -

Days to death (F) s z 
-I 0 

(/) 

~ ([) 

s :::c Q) -...... )> ::J-
Q) DJ <:: -([) r--- -0 -I 

(") (") (") (") ~ -< < ([) 

< < < 
"""' V V I\ I\ 
(") (..v I\..) I\..) ~ 

(J1 (J1 0 (J1 

~ ~ ~ ~ ~ 
0 0 0 0 

...... 

...... 



Larval survival 

Larval growth 

% emergence (E) 

Female E (rate) 

Male E (rate) 

Time to oviposition 

Eggs/ female 

Egg masses/female 

Eggs/egg mass 

Egg hatchability 

Days to death (M) 

Days to death (F) 

)> -,, "' 
C s: 

N 

N 

Study number 

e :ee o o e oo 
o o e e 

~· 
0 

eee 
e 

e 
·-

Eeggs/female % emergence 
0 8 8 8 8 8 8 8 g 8 

-0 

• • m ,. 
J r 

.... 2 ! 
0 t ~ 

~ i 
;j -

• 

. . 

• 

...... in .__ ______ _J 
~-------'--_J 

N 

en 
m 

Cl) z 
@' ~ 

-I -< --I 
-< 
::c 
m .-
~ -< m 
-I 
0 

mm :) z 
a.. C 
o\J 
0- 0 
(1) z 
s -I 
0 

~i;: 
s 
Q) ::c 
,...... -~ )> 
ru m 
~ -
(1) .-- -0 -I 
~ -< 
"""' (") 

~ 



CONCLUSIONS 
Major learnings and future considerations 

Major Learnings 
• Larval survival and growth, and adult emergence are 

statistically sensitive endpoints 
• High natural variability associated with some endpoints 

(reproduction and adult survival) 
• Performance consistent in negative and solvent controls 

13 



CONCLUSIONS 
Major learnings and future considerations 

Major Learnings 
• Larval survival and growth, and adult emergence are 

statistically sensitive endpoints 
• High natural variability associated with some endpoints 

(reproduction and adult survival) 
• Performance consistent in negative and solvent controls 

Future Considerations 
• How might the current study design be optimized? 

o Focus on only a single control treatment 
o Refinement of monitored endpoints (Consider OECD 218/233) 
o Use of replicates (additional replicates not practical) 

• Clear need to define ecologically relevant change 
14 
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